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FIRE-RESISTANT DOOR 
Related Application 

This application is a continuation of Application No. 09/598,563 filed June 21, 

5 2000. 



Background of the Invention 
The present invention relates to a fire-resistant laminate structure and more 
particularly to horizontally hinged doors for floors that have a high fire rating and which use an 
10 automatic control system to automatically close the door in a fire. 

The need for fire resistant structures is self-evident and building codes have been 
passed by governments to ensure that public safety is protected. Such building codes mandate 
fire-resistant materials such as panels and mechanisms to prevent the spread of fire. Structures 
such as floors, ceilings, and doors must have resistance to the path of the fire and many 
1 5 techniques have been used to produce such fire resistance. 

Horizontally-hinged doors may be used for access doors, roof scuttles, automatic 
fire vents, ceiling access doors, etc., to provide access fi-om one location to another location such 
as through a floor into a space between the floor and ceiling below. Such openings are a safety 
hazard in the event of fire because they present a path to the spread of the fire. Therefore, most 
20 fire codes mandate that such openings be closed with fire-resistant materials. It is also necessary 
for these doors to be automatically closed in case of fire. 
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The industry standard uses ASTM El 19 to define a maximum temperature rating 
on the unexposed surface to prevent the effect of a fire on the floor below from causing fire 
damage to the floor above. 

Generally, some sort of insulation is required on fire-resistant doors. To achieve 

5 ASTM-E119, earlier doors have used either a thick (usually four inch) layer of insulation 
comprised of mineral wool or fiber board and air within the door structure, or have coated the 
door with an intumescent material. As used in the present document, "intumescent material" 
shall be defined as "a material that, upon exposure to heat or flame, swells or puffs up to a 
relatively thick cellular foam char which possesses heat-insulative and fire-retardant properties." 

10 A problem with mineral wool-insulated doors is that the insulative property of the 

mineral wool is such that a thick layer, usually four inches, must be used to pass the ASTM El 19 
standard. This requires the door to be at least this thick. 

A problem with earUer intumescent materials is that by themselves they do not 
provide sufficient insulative properties to meet ASTM E-119. An example of a fu:e door 

15 constructed with such material is disclosed in U.S. Patent No. 5,554,433 (Perrone et al.), herein 
incorporated by reference. Perrone requires a layer of cementitious material on the door surface 
opposite the surface on which the intumescent material is appUed. According to Perrone, this 
cementitious material acts as a thermal barrier and insulator and also serves to dissipate the heat 
that penetrates the structural material of the door by steam produced firom water in the cement. 

20 The cementitious material is layered onto the door after it is sold, and greatly increases the 
weight of the door. 
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U.S. Patent No. 4,799,349 (Luckanuck), herein incorporated by reference, 
discloses a steel fire door with a central core filled with mineral wool. The mineral wool is 
bonded to the inner surfaces of the steel sheets forming the door by a binder comprising a 
mixture of alkali metal silicate and a mineral powder that causes the binder to intumesce imder 
5 high temperature, thus protecting the mineral wool against the heat. 

A problem with Luckanuck is that the mineral wool is a fiber sheet that 
completely fills the hollow core of the door, leaving no space within the hollow core for door 
hardware. Also, Luckanuck is not disclosed as having an aluminum door. Aluminum softens at 
about 400^ C. and melts at about 600° C (see U.S. Patent No. 4,888,507, herein incorporated by 
10 reference). 

There is a need for a fire-resistant floor door that overcomes the problems 
discussed above. In particular, there is a need for a fire-resistant floor door that may be 
constructed of aluminum, with an intumescent coating on the outside surface of the door facing 
the fire, and with a hollow central core without insulating material that may be used to hold door 
15 hardware such as the handle, and without the need for a cementitious layer on the outside surface 
of the door away from the fire. 

There is also a need for an improved self-closing mechanism for a fire-resistant 
door that is substantially less complex and less expensive to manufacture than that disclosed in 
Perrone. 

20 
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Summary of the Invention 
A fire-resistant, aluminum, cementitious-material-free, insulation-free door 
adapted to prevent the spread of fire and heat passing therethrough, consists of: a door frame; a 
door hingedly mounted on the door frame, the door having a bottom wall, a top wall, and side 
5 walls, the bottom wall, top wall and side walls enclosing a hollow central core not containing 
substantial amounts of insulating material, the bottom wall having an outside surface, and the top 
wall having an outside surface; and a layer of intumescent material on the outside surface of the 
bottom wall. 

A principle object and advantage of the present invention is that it does not 
10 require any cementitious material on the door to provide heat insulation. 

Another principle object and advantage of the present invention is that it does not 
require substantial amounts of insulation material in the interior of the door. 

Another principle object and advantage of the present invention is that much of 
the door hardware, including a lock, may be mounted in the hollow core of the door. This allows 
1 5 the door to be mounted without reducing the clear opening size. 

Another principle object and advantage of the present invention is the unique 
intumescent material used, which provides sufficient insulation, when activated by fire, that 
cementitious material and additional insulation are not needed. 

Another principle object and advantage of the present invention is that the 
20 intumescent material shields the door sufficiently that the door may be constructed of aluminum. 

Another principle object and advantage of the present invention is that the door 
passes ASTM Ell 9 for a minimum of two hours. 
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Another principle object and advantage of the present invention is the novel self- 
closing mechanism disclosed herein. The self-closing mechanism simply allows the weight of 
the door to close the door by deflating a gas spring holding the door open, which is a much 
simpler design than earUer self-closing mechanisms which used a heavy-duty hydraulic system 
5 to pull the door shut against the force of compression springs holding the door open. 

Another principle object and advantage of the present invention is a reduction in 
manufacturing cost attributable to the improved design. 



Brief Description of the Drawings 
10 FIG. 1 is a rear perspective view of the door of the present invention; 

FIG. 2 is a front perspective view of the door of the present invention; 
FIG. 3 is a right side perspective view of the door of the present invention; 
FIG. 4 is a top plan view of the door of the present invention with internal 
structure shovm in phantom; 
15 FIG. 5 is a cross-section at about the lines 5 of Fig. 4; 

FIG. 6 is a cross-section at about the lines 6 of Fig. 4; 

FIG. 7 is a detailed view of the mating area of the door and frame circled in Fig. 6 
without the padlock hasp; 

FIG. 8 is a cross-section through the door showing, the two-point latching 

20 mechanism; 

FIG. 9 is a detailed cross section of the trigger assembly; and 
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FIG. 10 is a perspective view of the trigger assembly, with some structure cut 



away. 

Detailed Description of the Preferred Embodiments 
5 The fire-resistant door of the present invention is generally shown in the Figures 

as reference numeral 10. 

The door 10 comprises a door firame 12, a door 14 hingedly mounted on the firame 
12 the door having a bottom wall 16, top wall 18, and side walls 20. 

The bottom wall 16, top wall 18, and side walls 20 enclose a hollow central core 

10 22. 

The door 14 is hingedly connected to the firame 12 by hinges 24. 

The bottom wall 16 has an outside surface 26 and the top wall 18 has an outside 

surface 28. 

A layer of intumescent material 30 is applied to the outside surface 26 of the 
15 bottom wall 16. The firame 12 also has a bottom wall 13 to which intumescent material 30 may 
be applied. 

Preferably, the top wall 18, bottom wall 16, and side walls 20 comprise aluminum 

material. 

The door firame 12 has a flange 32 adapted to engage the door when closed. A 
20 fiberglass gasket 34 is attached to the flange to provide an insulating seal between the door 14 
and the flange 32. 
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The door 10 also has a handle 40 and the top wall 18 has a handle receiving slot 
42 therethrough, wherein the handle 40 is adapted to sUde through the handle receiving slot 42 
into the hollow central core 22, as best seen in Fig. 5. A lock 43 may also be included in the 
hollow central core 22 as shown in Fig. 6. 
5 The door 10 further comprises a heat-activated self-closing mechanism 50 at least 

partially mounted within the hollow core 22. 

As best seen in Fig. 3, the self-closing mechanism further comprises a collapsible 
supporting member 52 adapted to hold the door 14 spaced from the frame 12 in an open position. 

The self-closmg mechanism 50 also comprises a trigger mechanism 54 mounted 
10 within the hollow core 22 that interacts with the collapsible supporting member 52 to collapse 
the collapsible supporting member 52 in the event of a fire. 

Preferably, the collapsible supporting member 52 comprises a gas spring 56 
having a pressurized cylinder core 58 and a pressure-release valve 70. The trigger mechanism 54 
cooperates with the pressure-release valve 70 to release pressure from the pressurized cylinder 
15 core 58, thereby causing the collapsible supporting member 52 to collapse. 

Details of the trigger mechanism 54 are shown in Figs. 9 and 10. 
The trigger mechanism 54 further comprises a compression spring 60, a firing pin 
62, a fusible link plug 64, a slave pin 66 spaced from the fuing pin 62 by the fusible link plug 64, 
and a threaded hollow stud 68 adapted to be connected to the pressure-release valve 70. The 
20 compression spring 60 biases the firing pin 62 toward the slave pin 66. The fusible link has a 
melting core that melts in the event of a fire, allowing the compression spring to drive the firing 
pin 62 against the slave pin 66, with the slave pin 66 then moving within the threaded hollow 
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stud 68 to engage the pressure-release valve 70, thereby bleeding gas out of the pressurized 
cylinder core 58. 

Operation of the self-closing mechanism is as follows. The standard gas spring 
56 contains the pressure-release valve 70 on the end of its pressurized cylinder core 58. This 
5 valve 70 is identical to one used in any tire application. The trigger mechanism relies on the 
spring- compressed firing pin 62 acting as a plunger to deflate the gas spring 56. This 
compressed spring 60 is placed inside an aluminum enclosure on one side of the firing pin 62. 
Inside the enclosure, on the other side of the firing pin 62, is the fiisible link plug 64. This plug 
normally blocks the pin 62 firom moving along the inside of the enclosure. Under fire conditions, 
10 the core of this plug melts, making way for the firing pin 62 to move forward to the gas valve. 
The enclosure is assembled to the gas valve 58 using a common hollow threaded stud 68. The 
slave pin 66, inserted into the stud 68, is given enough tolerance to move fireely. The firing pin 
62 will push the slave pin 66, which in tum pushes on the valve 58 to bleed out the pressurized 
gas within the cylinder. The enclosure containing the firing pins has an end mount that allows 
15 the whole spring assembly to act as a counterbalance for the door 14. 

The door 10 may also have a two-point latch mechanism 80 securing the door 14 
to the fi-ame 12. The mechanism 80 is operable firom inside or outside the door. See Fig. 8. 

As seen in Fig. 8, the latch mechanism 80 fiuther comprises at least one sliding 
latch 82 adapted to engage the firame 12, as for example by the flange 32. The latch 82 is biased 
20 against the fi-ame 12 by a spring (not shown). 

The latch mechanism 80 also comprises a lanyard 84 engaging the latch 82. 
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A central key member 86 is connected to the lanyard 84. To open the door from 
the outside, a key is inserted into the key member 86 and turned, causing the lanyard 84 to 
withdraw the latch 82 from the frame 12. Altematively, the door may be opened from the inside 
by pulling on the inside release handle 88, again causing the lanyard 84 to withdraw the latch 
5 from the frame. 

The present invention may be embodied in other specific forms without departing 
from the spirit or essential attributes thereof, and it is therefore desired that the present 
embodiment be considered in all respects as illustrative and not restrictive, reference being made 
to the appended claims rather than to the foregoing description to indicate the scope of the 
10 invention. 
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